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(57) The present invention is directed to traffic paint 
compositions, which dry faster than conventional water- 
borne traffic paints and to a method of producing traffic 
paint road markings made therefrom. The traffic paint 
composition of the present invention includes a blend of 
an anionically stabilized polymer binder, a polyf unction- 



a amine polymer having an amine and an acid function- 
ality therein and an amount of volatile base sufficient to 

ttol! ^ f, 1 ! °' th6 ^P 03 * 0 " 10 a Point where essen- 
tially all of the polyfunctional amine polymer is in a non- 
ion.c state. The traffic paint composition of the present 
invention further provides improved storage stability 
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autos. bikes, trucks, and the roads are usuaj pave SSSSUS^T " "2*" ** V8hiC ' eS - SUch as " 
» The majority of these traffic markings, such a? « uSl^?i^ - ^ Mn,,!y tan P ° rt,and Cemen «- 
.nclude solvent-borne binders, which are predominancy ^^2^^"^^^^"^ 
tional traffic paint coatings contain high levels M9kSZm^r I? **«™** rubber-modified alkyds. Since tradi- 

supplieddata,]ofvo.a«i.e^n fc ccX ^ 

the environment. Under the increasingly stric er BtaZd^ tTaJnT * ?' 8Pte,,0n "* tt ^ enda "9ers 

^rr^ ,raditionai «CS amended in 1990> high ,eve,s * 

a »~^^^^ 

therefore dramatically lower VOC emissions [3 ZuZ££ ISm" L baS6d ° n aCrylic Bmu,sions a "" 

^PPlieddata^OneoftheproblemsassociatedwrtS^ 

o marking to drafter it is applied on a road surfaced ^cT^n^ 

to permit a freshly applied traffic marking to d* or 2£ ft is no u^l° f* ,h9 flOW °' ,faffic on a tv P ical 
applied traffic markings, thereby washing away or deSa sucMra^ ?- f '° Win 9 «* 

requiredfor the traffic marking to dny is an import SoSL^Sf^ the amount of 

. '" the U. S. Patent No. 5.340.870 (hereafter "870 pa^ ^ 

• attempts to achieve high drying rates by hcre^^J^S VZfl T **™ ™° marWn9 P aint - *** 

The present invention is directed to a storaae stahi* f a et_~.. 
aqueous medium of an anionica.ly -aW^CS^^^o?^ ^ 3 b,8nd in a " 

polymer polymerized from a monomer n^JSL^^S^^. ^T!^" °° 0 ' 8 P°^<*°" a ' amine 
amount of volatile base sufficient to raise the pHofTec^ 

amine polymer is in a non-ionic state composrtion to a pomt where essentially all of the polyfunction^ 

«^KS5f fe *° direC,9d 10 8 m6,h0d 8 *» of a traffic marking on a 

™dtm^ 7?" ™**9 a b,end in an aqueous 

polymerized*^ 

of volatile base sufficient to raise the pH of the ecZSjJ £ a £? s,onea ^e monomer, andan amount 
am.ne polymer is in a non-tonic state- and COmpos,,lon to a P°«t where essentially all of the polyfunction^ 

incr^^^ 

position becomes increasingly unstable. The presen^en?^ «1 ,he k com P osrt '°' 1 °< WO patent, the resulting corn- 
significantly improved storage stability. P S °' VeS ,h,S prob,em bv P"»Hhfl a composition SavTg 

As used herein: 

ati^^ 

by Rohm and Haas Company. Philadelphia. PmrnJ^Vm^^ Cha h rac,erization <* Polymers published 
f uran or d.methy.formamide, polymethyLthacrylaK used aJL Z£\ "* S °' Ub,e in either Tetrahydro- 

ymers polymethacrylic acid is used as the standard Prior * ?Z r£? k' ^ For water «*«• P* 

treated with potassium hydroxide in ethanol at e^Zoe^ J"^ °' Wa,er » 
solub.e polymers. The GPC weight average oJ^JS^ZSSSi "V? ! ° ^ ,he 
mo.ecu.ar weigh, '"-terns containing chain transfer a^^ 
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transfer agent is more complex.Ac^ 

in grams and dividing that quantity by the producVoTth * 9 ^ ^ wei 9"»°'P°lyrnerizable monomer 
(in our persulfate initiated systems. Sl a ^1 ^ °' " '""^ mU ^ ied «* a " 
molecular weight captions can be found in Z^ es of Po^T? ° 5) Further informatio " °" ««2«£ 
John Wiley and Sons. N Y. N.Y. in 1981 and i S£ Po^T"^ ed "° a by Ge ° r 9 e °*" P*"*^ * 
Press. N.Y., N.Y. in 1 982. tmUfe/ ° n ed,ted by Irja Pirma published by Academfc 

"Glass transition temperature (TaV \<t a na 
scanning calorimetry (DSC), during wL -I^X^*^!!"" .TT* * C ° nVen,fonal diff ™« a « 
soft v,scous rubbers. To measure the Tg by this method Z T e ' a, ' Ve,y hard bri,t,e Bosses to relatively 
*p.dty cooled to -1CO c. and then heated to W^^^^SSS TSS Pfehea,ed to 12 °* C 

was measured at the midpoint of the inflection ustogVeSZl 'Z^ T* ^ CO,,ected - Tg 

transrt.on temperatureof a particular copolymer comooston Alfernatlve| y. *e reciprocal of the glass 

by casting the sum of the respect^ JZ££££ KKT* ^"f^ a "igh degree of accural 
monomers. M,. M*... M „ , r0 m which the copoly™ i S d £2? . fraCti0ns of 106 respecli^ 

respects monomer, according to an e q uaZ^ e1 or7 * 9 Va ' U9 ** homo ^^er derived from the 

n 

^(copolymer) = Zw(Mi)/T g ( Mi) (1) 



25 wherein. 



T 9(oopovmer) is the estimated glass transition temDeraturA of th» ,~ , 

w (M0 is the weight fraction of repeat units ^the codo^ JL T 6XpreSSed in de 9 ree Kelvin ("K) 
Tfjm is 9lass transition temperature!^ * ^ 

The glass transition temperature of various ' „ T. **" the "°™P°<ymer of an P 

monomer Mi. 

havng the se^rowding constant (K) of the l^CSZr! V^ V*™ S ° ,U,i ° n cha ' a «er*ed by 
dispersedpolymerhas (K) equal to 1 .9 The delate > = ° " m 5) equal to 2ero B V contrast 

and Coanng Processes' published by Plenum ^ h ,Non P°»^9 CaaThg. 

"Polymer particle size' means the diameter of th« and ed,,ed b V Gordon and Prane. a 

90 Particle Sizer supplied by BntowentenLrtT?" Pan ' C,9S m6aSUred bv U8in 9 a Brookhaven Model Bl- 
elastic light scattering', echn^uet Measure ^^^^^ H ° ,,SVi,,e - New which empCa qua s 

Bttwn is improved. P P ,ime ' me ,ast ^ characlenst.c of the resulting traffic paint compo- 

expressed as a viscosity, should not increase rTe Z * 10 Krebf \T "J*"** **** ° f the paint «nportlon. 
procedure described below. Once the connJ^^ SI^ZT^ h accorda ™> with the 

practcal value as a coating composition rag ° Stab,,,tyi 11 becornes to ° viscous to be of any 
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Iron, t.000 to 1.500.000. and most preferably ranging tram 30.000 to I 00? <JST Pre ' e,abl> 

The polymer binder in the form of dispersed polymer Darticla<i k nrAtorr^ »^ • *u 
The polymer binder is polymerized from at least one or more of the followino monomorc c,,.k , 
luma-ic ac« and male* add; monomelr,,, «acooa,e; n^^t^Z^^^^Z^ 

oma^ such as. to example N.N^Imethylarnino (melh)aerylate and acrylonil* ormetta^S * a ™ , °"" >n 
The polymer binders polymenzed Iron, the lollowing monomelic mixtures are more prelaneo 

1 ) butyl acrylate and methyl methacrylate, 

2) butyl acrylate and styrene. 

3) 2-ethyl hexyl acrylate with methyl methacrylate, or 

4) 2-ethyl hexyl acrylate with styrene. 

Preferably the monomeric mixture further includes an aciylic or methacrylic acid monomer or a mixture thereof 
Thepoyme„zat»n techno 

are well known .n the art. The polymer binder may be prepared by aqueous solution i^S!k!^^S^ 
polymerization. Emulsion polymenzation is preferred. Either thermal o?redox initial on presses mTy be usTpX- 
mers and copolymers of alpha-beta ethylenicaliy unsaturated monomers and their esters. especiTlt the acSc 2 

1 966 published by the Rohm and Haas Company, Philadelphia, Pennsylvania 

h™? 9 P ° lym ° riz k a,ion p , rocess is ^^"y initiate d by conventional free radical initiators, such as. for example hv- 
drcgen perox.de benzoyl peroxide, t-butyl hydroperoxide, t-butyl peroctoate. ammonium and alkaN 
cally a. a level of 0 05 percent to 3.0 percent by weight, all weight percentages based on the weight of S mono^e 
beTed^SleSl " '""^ C ° Up ' ed -«h a suitable reductant. such as. forexample, Lium btZZy 

Chain transfer agents may be used in an amount effective to provide the desired GPC weight averaqe molecular 
we.ght. Forpurposes of regulating molecular weight of «he polymer binder being formed, sui^ 
include well known halo-organic compounds, such as. carbon tetrabromide and dibromodichlorome'hane ttonT 
taming compounds, such as. alkylthiols including ethanethiol. butanethiol. tert-buty. and ethyl merc^Zetate asZ 

^TlTJ ? P^enzation. Addrtional suitable chain transfer agents or ingredients include but are not limited to 
butyl mer C a P toprop,onate; isooctyl mercaptopropionic acid; isooctylmercapto propionate; bromofomr bromotrichlS 
romethane; carbon tetrachloride; aiky. mercaptans. such as. 1-dodecanthiol. tertiary^odecy. Zrcapian S m^ 

^T^JTrir- ^ heXad6Cyl m0fCap,an; a,ky ' «**«*^ «^as. buty, thiogCanc^cty. 
th.ogfycoate. and dodecyl thioglycolate; thioesters; or combinations thereof. Mercaptans are preferred 

hv th« Smnnn, I^T' ^ " ^ ^ " * diSpetSed polymer is u,ilized ' ,he P 0 '*™' P articl ° *** ™y controlled 
by he amoun of conventional surfactants added during the emulsion polymerization process. Conventtonal surfactants 
^nhth anion ^' nonio "' c emu ' s ifi3fs or their combination. Typical anionic emulsifiers include the salts c^fa^tty"o^m and 
naphthemc acds. condensate products of napthalene sulfonic acid and formaldehyde of low molecular we ^ car 
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EP 0 811 663 A2 

boxylic polymers and copolymers of the appropriate hydrophile-lipophile balance, alkali or ammonium alkyl sulfates 
alkyl sulfonic acids, alkyl phosphonic acids, fatty acids, and oxyethylated alkyl phenol sulfates and phosphates Tvoicai 
nonionic emulsifiers include alkylphenol ethoxylates. polyoxyethylenatedalkyl alcohols, amine polyglycol condensates 
modified polyethoxy adducts. long chain carboxylic acid esters, modified terminated alkylaryl ether and alkylpolyether 
alcohols. Typical ranges for surfactants are between 0. 1 to 6 percent by weight based on total weight of total monomer. 

Alternatively, the polymer binder may include multistage polymer particles having two or more phases of various 
geometric structures, such as. for example, core/shell or core/sheath particles, core/shell particles with shell phases 
incompletely encapsulating the core, core/shell particles with a multiplicity of cores and interpenetrating network par- 
ticles. In all of these cases, the majority of the surface area of the particle will be occupied by at least one outer phase 
and the interior of the polymer binder particle will be occupied by at least one inner phase. The outer "phase of the 
multi-stage polymer particles weighs 5 weight percent to 95 weight percent based on the total weight of the particle 
It is often desirable for each stage of the multi-stage polymer particles to have a different Tg. If desired each stage of 
these multi-stage polymer particles may be provided with different GPC weight average molecular weight such as 
the multi-stage polymer particle composition disclosed in US Patent 4,916,171. 

The multi-stage polymer particles are prepared by conventional emulsion polymerization process in which at least 
two stages differing in composition are formed in a sequential fashion. Such a process usually results in the formation 
of at least two polymer compositions. Each of the stages of the multi-stage polymer particles may contain the same 
monomers, chain transfer agents, surfactants, as those disclosed earlier for the polymer particles The emulsion po- 
lymerization techniques used for preparing such multi-stage polymer particles are well known in the art and are dis- 
closed, for example, in the US Patents No. 4.325.856. 4.654.397 and 4.814.373. 

The polymer binder in the form of the water-reducible pofymer or water-soluble polymer may be prepared directly 
in water if the monomer mix is water-soluble or, as is most often the case, the polymerization solvent is a water-miscible 
solvent, such as. isopropanol. butyl cellosolve, propylene glycol. In such a case, water may be included in the polym- 
erization mixture or post added after the polymerization is complete. Such polymers may be prepared by utilizing the 
monomers described earlier. Another route to the preparation of a water-soluble polymer for this invention is to prepare 
a polymer binder having enough acrylic or methacrylic acid or other polymerizable acid monomer (usually greater than 
10 percent) such that the polymer binder can be solubilized by the addition of ammonia or other base Water-soluble 
polymers of this type are advantageously used as blends with the dispersed polymers. 

The polymer binder may be provided with an acid functionality, which results from including in the range of from 
0.3 percent to 20 percent, preferably in the range of from 0.8 percent to 10 percent, more preferably in the range of 
from 1 percent to 3 percent, of acid monomers listed below in the monomer mixture, all percentages being in weiqht 
percent based on the total weight of polymer binder solids. Such an acid functionality results from including in the 
monomer mixture at least one monoethylenically unsaturated carboxylic acid, such as, acrylic acid, methacrylic acid 
.laconic acid, crotonoic acid, aconitic acid, atropic acid, maleic acid, maleic anhydride, f umaric acid, vinyl benzoic acid" 
half-esters of ethylenically unsaturated dicarboxylic acids, half-amides of ethylenically unsaturated dicarboxylic acids 
and various mixtures thereof. Other suitable acid monomers include one or more monomethyl itaconate, monomethyl 
fumarate, monobutyl fumarate. acrylamido propane sulfonate, sodium vinyl sulfonate. 2 acrylamido-2-methvlDrc-. 
panesulfonic acid, 2-methacryloxyethyl phosphate and phosphoethyl(meth)acrylate. The monoethylenically unsaturat- 
ed carboxylic acid is preferred and acrylic acid, methacrylic acid and mixtures thereof are more preferred 

The blend of the traffic paint composition of the present invention further includes in the range of from 0 25 percent 
to 10 percent, preferably in the range of from 0.4 percent to 5 percent and more preferably in the range of from 0 6 
percent to 2.5 percent, of a polyfunction^ amine polymer having at least one acid and at least one amine functionality 
all percentages being in weight percents based on the total weight of blend solids. A water soluble polyfunction^ amine 
polymer is preferred. The polyfunction^ amine polymer is provided with a GPC weight average molecular weiqht is in 
the range varying from 1 0.000 to 500,000. preferably in the range varying from 20,000 to 300,000, and more preferably 
in the range varying from 30,000 to 200,000. If the GPC weight average molecular weight of the polyfunctions amine 
po ymer exceeds the upper limit, the storage stability of the resulting traffic paint composition will be lost and if it falls 
below the lower limit, the dry-to-no-pick-up time of the resulting traffic paint composition will rise beyond the acceptable 
limit. 

The polyfunction^ amine polymer is copolymerized from a monomer mixture containing in the range from 80 
percent to 98 percent, preferably in the range from 85 percent to 96 percent, more preferabV in the range from 88 to 
95 percent, of at least one amine containing monomer and from 20 percent to 2 percent, preferably in the range from 
15 percent to 4 percent, more preferably in the range from 12 to 5 percent, of at least one acid containing monomer 
all in weight percentages based on the total weight of polyfunction! amine polymer solids 

The acid monomers suitable for use in the preparation of the polyfunctional amine pofymer are the same as those 
described earlier. The monoethylenically unsaturated carboxylic acid is preferred and acrylic acid, methacrylic acid 
and mixtures thereof are more preferred. 

Some of the suitable amine containing monomers include alkylaminoalkyl esters of a, p unsaturated carboxylic 
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acid, such as, acrylic acid, methacryiic acid, itaconic acid, crotonoic acid, aconitic acid, atropic acid, maletc acid, maleb 
anhydride, fumade acid, vinyl benzoic acid, hall-esters of ethylenically unsaturated dicarboxylic acids, half-amides of 
ethylenicalty unsaturated dicarboxylic acids and various mixtures thereof. The alkyiaminoalkyl esters of a, p unsatu- 
rated carboxylic acid are preferred. The more preferred alkyiaminoalkyl esters of a, P unsaturated carboxylic acid 
include dimethylaminoethyl(meth)acrylate, beta-aminoethyl (meth)acrylate, t-butylaminoethyl(meth)acrylate, dipro- 
pylaminoethyl(meth)acrylate, methylaminoethyl(meth)acryIate, N-methyl-N-hydroxyethylaminoethyl(meth)acrylate ( N- 
(mono-n-butyl)-4-aminobutyl (meth)acrylate, methacryloxyethoxyethylamine and various mixtures thereof. Dimethyl- 
aminoethyl(meth)acrylate is most preferred. 

Other suitable amine containing monomers include alkyiaminoalkyl amides of unsaturated acids, such as, acrylic 
acid and methacryiic acid. Some of the exemplars thereof include N-beta-aminoethyl (meth)acrylamide, N-monometh- 
ylaminoethyl(meth)acryIamide, dimethylaminopropyl(meth)acrylamide, and mixtures thereof; amtnoalkyl vinyl ethers 
or sulfides, such as, beta-aminoethyl vinyl ether or sulfide, N-monomethyl-beta-aminoethyl vinyl ether or sulfide, N- 
monobutyl-beta-aminoethyl vinyl ether or sulfide. N-monomethyl-3-aminopropyl vinyl ether or sulfide, and various mix- 
tures thereof; vinyl pyridine, such as, 2-vinyl pyridine, 3-vinyl pyridine, 2-ethyl-5-vinyl pyridine, and various mixtures 
thereof; N-acryloxyalkyl-oxazoltdine; N-acryloxyalkyltetrahydro-1,3-oxazine; and various mixtures thereof. 

N-acrybxyalkyloxazolidines and N-acryloxyalkyltetrahydro-1 ,3-oxazines and the corresponding components in 
which the 'alky!' linkage is replaced by aikoxyalkyl and poly(alkoxy-alkyl), all of which are embraced by Formula I: 



^ >C m H2in 
H 2 0=C(R)C— A'-N \> a) 

R' K 



wherein 

R is H or CH 3 ; 

m is an integer having a value of 2 to 3; 

R\ when not directly joined to R 2 , is selected from the group consisting of hydrogen, phenyl, benzyl, and (C^-C^) 
alkyl groups; 

R 2 , when not directly joined to R' t is selected from the group consisting of hydrogen and (C r C 4 ) alkyl groups;. 
R 1 and R 2 , when directly joined together, form a 5- to 6-carbon ring with the attached carbon atom of the ring in 
the formula, i.e., R' and R 2 , when joined together, are selected from the group consisting of pentamethylene and 
tetramothyleno; and 

A* is OfCmH^)- or (0-alkylene) n in which (0-alkylene) n Is a poly(oxyalkylene) group, haying a GPC number av- 
erage molecular weight in the range from 88 to 348 and in which the individual alkytene radicals are the same or 
different and are either ethylene or propylene. 



The compounds of Formula I are disclosed in U. S. Pat. Nos. 3,037,006 and 3,502,627. 

Some of the preferred examples of compounds of Formula I include: 
oxazolidinylethyl methacrylate; oxazolidinylethyl acrylate; 3-(gamma-methacryl-oxypropyl)-tetrahydro-1,3-ox- 
azine; 3-( beta -methacryloxyethyl)-2,2-penta-methylene-oxazolidine; 3-( beta -methacryIoxyethyl-2-methyl-2-propy- 
loxazolidine; N-2-(2-acryloxyethoxy)ethyl-oxazolidine; N-2-(2-methacryloxyethoxy)ethyl-oxazolidine; N-2-(2-meth- 
acryloxyethoxy)ethyl-5-methyl-oxazolidine; N-2-(2-acryloxyethoxy)ethyl-5-methyl-oxazoIidine; 3-[2-(2-methacry- 
loxyethoxy)ethyl)]-2,2-penta-methylene-oxazolidine; 3-[2-(2-methacryloxyethoxy)ethyl)]-2,2-dimethyloxazolidine;3- 
[2-(methacryloxyethoxy)ethyl]-2-phenyl-oxazolidine; 2-isopropenyl-2-oxazoline. 

The compounds of Formula I can hydrolyze under various conditions to secondary amines. The hydrolysis pro- 
duces products having the Formula II: 



o 

H 2 C = C(R)C— A '-Nra-W —OH (A) 
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Polymers of monomers which readily generate amines by hydrolysis are also useful in the preparation of the 

polyf unctional amine polymer. Examples of such monomers are acryloxy-ketimines and acryloxy-aldimines such as 
those of the Formulas III and IV shown below: 

H 2 C=(CR)-COOA'N=Q (m) 

H 2 C=C(R)-CO-(D) nM -(B) n , 0 -(A°) nM -N=Q (IV ) 

wherein 

R is H or CH 3 ; 

Q is selected from the group consisting of: 
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and =CHR3 ; 

R 6 is H or it may be methyl in one CHRe unit; 

R 5 is selected from the group consisting of (C r C 12 )-alkyl and cyclohexyl groups; 
R 4 is selected from the group consisting of (C, -C 12 )-alkyl and cyclohexyl 

group S S ° leCted fr ° m 9r ° UP °° nSiStin9 ° f pheny1, haI °P hen V | ' < c i -Ci2)-a'kyl. cyclohexyl, and (C, -C 4 ) alkoxyphenyl 
A" is an alkylene group (C r C 12 ) ; 

A 0 , B and D are the same or different oxyalkylene groups having the formula OCH(R7)-CH(R7)- wherein R? is H 
CH 3> or C 2 H 5 ; 

x is an integer having a value of 4 to 5; 
n° is an integer having a value of 1 to 200; 
n* is an integer having a value of 1 to 200; and 

n" is an integer having a value of 1 to 200, the sum of n°-1 , n'-1 and n B -1 having a value of 2 to 200. 
Some of the preferred examples of compounds of Formula III and I V indude: 2-{4-(2,6<Jimethylheptylidene)-aminol- 
ethyl methacrylate; J 

3-[2-(4-methylpentylidine)-amino]-propyl methacrylate; 
beta -(benzylideneamino)-ethyl methacrylate; 
3-[2-(4-methylpentylidene)-amino]-ethyl methacrylate; 
2-[4-(2,6-dimethylheptylidene)-amino]-ethylacrylate; 
12-(cyclopentylidene-amino)-dodecyl methacrylate; 
N-(1,3-dimethylbutyiidene)-2-(2-methacryloxyethoxy)-ethylamine; 
N-(benzylidene)-methacryloxyethoxyethylamine; 
N-(1 ,3-dimethylbutylidene)-2-(2-acryloxyethoxy)-ethylamine; and 
N-(benzylidene)-2-(2-acryloxyethoxy)ethylamine. 

The compounds of Formulas III and IV hydrolyze in acid, neutral, or alkaline aqueous media to produce the cor- 
responding primary amines or salts thereof in which the'group -N = Q of the formulas becomes -Nh^ and O = Q The 
compounds of Formulas III and IV are disclosed in U. S. Pat. Nos. 3,037,969 and 3,497,485 and any of the monomeric 
compounds therein disclosed may be used. 

Yet another polyf unctional amine polymer includes the product of the reaction of diamines and with polymers having 
acetoacetoxy groups, such as, for example, a polymer of acetoacetoxyethylmethacrylate and (meth)acry lie acid reacted 
with dimethylaminoethylpropylamine would yield a polyf unctional amine polymer containing both acid and amine func- 
tionalities. 

Alternatively, acid functionality may be introduced by hydrolysis of a polyfunction^ amine polymer. For example 
partial hydrolysis of p(dimethylaminoethylmethacrylate) would result in a polymer containing both amine and carboxylic 



BNSDOCJD: <EP 0811663A2J_> 



7 



EP0 811 663 A2 



noethylmethacrylate, oxazolidinylethyl rnethac^to^SSSr d, " ,e,h y ,am,n ° eth y""«»hacrylate. t-butylami- 
be surtable to undergo hydrolysis «o g'^ d8SCribed he ™ «ou.d 

5 carried out in acidic, neutral, or alkaline media °' the polyfunctions! am.ne polymer could be 

is and nonvolatile bases, such as. sodium hydroxide wSSwHSiSi!: T ' 3 m,X,Ure °' V ° ,ati,e b8Ses 
In general, the polyfunctional amine polymers may be obtained by solution polymerization in acuan... moHi* ». 

- ns^tr d r pending upon the particuter 

4.119.600 The polyfunctional amine polymers include copolymers with up to 80 percen by weiqh of one or mor« 

monoethylenically unsaturated monomers, such as. methyl acrvlate acrvlamirin a^TmShL . T 1 ? 

of relatively insoluble comonomers may a so be useJto obSn ^e Sm f am ° Un,S 

mers.Theinso.ub.er*.y™ 

acry.fc acid esters with (C, toC^ateoholsandmelhacrylicac^ 
« especially (0,-0,) alkanols; styrene. vinyltoluene. vinylacetate. viny! chloride. vStfES^ 

butadiene, substituted butadienes, ethylene; and the nitri.es andamides of acrvlicorof tSSX^T^^SZ 

SSST 7 COm ° n0mers used in the PoVfunc«ional amine potymer polymers. dependVupon tn?pSS£ 

of amine-contaming monomer used in making the copolymer. proportion 

a> Junctional amine polymers may also be prepared by reacting copolymers having a high levels of carboxvlic 
am™ powers having the des.red level of amine and acid f unclionaNties may be produced. PropyteneTrnte is^e 

The traffic paint composition contains from 30 percent to 70 percent, preferably from 35 to 65 percent of the blend 
.n the aqueous evaporable medium when the polymer binder is the dispersion of polymer particles a^ from 25 to £ 

* percent, preferably from 30 to 40 percent of the blend in the aqueous evaporable medium ^e^e^m^l^ 
mesolubHized polymer, all percentages being in weight percents based o^the io^X^SZ^ 

If desiredanddependingon the intended use of the traffic paint composition, additional components may be added 
to the composite These additional components include but are not lunited to thickeners; <h££ S Xs 
40 sequestering agents; biocides; dispersants; pigments, such as. titanium dioxide, organic p gments c^ bik ex- 
tenders, such as. calcum carbonate, talc. Cays, silicas and silicates; fillers, such as. glass o?p*lymeSc Srospheres 
quartz and sand; ant,-freeze agents; pbsticizers; adhesion promoters; coalescents; wetting agents; J£?£££ 

a!KSr ~ de,0amerS: COl ° rantS: P ~ 6S: ,r8eZeAhaW P — — ~ 

45 H Th9 P ,TT\ inVB u ntion , is ,urther directed to a method WVing and producing a traffic paint marking on a road 
surface. A first step thereof is directed to applying on a road surface a layer of the aforedescribed waterborne traffic 
paint composition. The layer of the coating composition may be applied by the methods known in the art. such as for 
example, by spraying the composition on the road surface by means, such as. truck mounted spray guns where' the 
paint composition is supplied from an air pressurized tank or by means of an airless pump. If desired, the traffic paint 

» composition may be handapplied by meansof a paint brush ora paint roller. The thickness of the layer of the waterborne 
traffic paint composition generally varies from 300 micrometers to 3000 micrometers, preferably from 350 micrometers 
to 1000 micrometers. 

The second step of the method of the present invention is drying the layer for forming a traffic marking on the road 
surface. Dunng the drying step, an aqueous evaporable medium in the traffic paint composition is evaporated from the 

* layer applied to the road surface. The rate of evaporation of the aqueous evaporable medium is dependent upon the 
ambient conditions to which the layer of the traffic paint composition is exposed to and also upon the thickness of the 
layer applied to the road surface. It is to be noted that, the higher the atmospheric humidity, longer will be the no-pick- 
up time for layer of the present composition, as evaluated under ASTM D 711 -89. 
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If desired the method of the present invention may include dropping glass beads on the layer of the traffic oaint 
composmon of the present invention when the layer b still wet to ensure the adhesion of the gh£££ to ll toye 
apphed to the road surface. Facially disposed glass beads on the traffic markings act as light reflector? « olasVbeads 
are not used, the traffic markings wouid be difficult to see under night and wet weather cc^cnTS aS^ of 

SSVE 9 ' 9 ' 9l3SS b6adS Sprinkled ^ affixed °" t0 P of *• roughly at the rate o 

P to 2^9 kitograms or more per liter of paint for providing night and wet weather visibility. The glass beads are dropped 
by methods known in the art. such as. by spraying the glass beads entrained and conveyed by a jet of air and dropping 
atop a wet layer of the .raff.c P a.nt composition of the present invention or by sprinkling the glass beads at a desired 

upon the size refractive index, and surface treatment of the glass beads. The typical glass beads specified for traffic 
markings are described under AASHTO Designation M 247-81 (1993) developed by American AssociatS, o State 
H,ghway ' and I Transportation Officials. Washington. D.C. Optimally, glass beads may LpremixedwimtheTafficS 
composition before it is applied to road surfaces. P*" 1 
If desired, the wet layer of the traffic paint composition of the present invention may be contacted with a coagulant 
wh«h includes, weak adds, such as. aqueous acetic or citric acid, at a strength in range of from 10 percen?to 30 
percent more preferably at 20 percent. Alternatively, stronger acids, such as. hydrochloric or sulfuric acids, diluted to 
a strength in the range of 5 to 15 percent, preferably 10 percent. Citric acid is preferred. The coagulant may be applied 
by any one of the conventional methods known in the art. such as. for example, by spraying the coagulant on the teyer 
It is believed without reliance thereon, that the coagulant when contacted with the layer coagulates the polymer binde 
present ,n the layer to improve the drying rate of the layer. The amount of the coagulant sprayed on the layer depends 
upon the amount of the polymer binder present in the layer and also upon the type of the polymer binder used in the 
traffic paint composition. The amount in weight percent of the coagulant sprayed on the layer of Ihe coating composition 
depends upon the type of acid, its strength and the type of spraying equipment used in carrying out the coagulation 
step. The coagulant, such as. citric acid at 20 percent strength, applied at-the rate in the range of 0 6 percent to 2 
percent, preferably at 1 percent, all in weight percentages, based on the total weight of the coating composition applied 
as a layer, is more suitable. KK 

The paint composition of the present invention is also suitable for use as an exterior coating over metal and wood 
substrate surfaces in addition to the asphalt and concrete surfaces discussed earlier. 

30 TEST PROCEDURES 

The following test procedures were used for generating the data reported in the Examples below: 
Dry-to-Nc-Plckup Time 

35 

The traffic paint compositions were applied over 1 0 cms x 30 cms glass test panels to form the layer of the traffic 
paint composition thereon. The thickness of the layer was controlled to about 320 microns. The test panels were then 
promptly, placed in a test chamber supplied by Victor Associates, Inc.. Hatboro . Pennsylvania and maintained at a 
desired relative humidity of 85 percent to 90 percent. The test chamber was equipped with a certified hygrometer and 
a certified temperature indicator, both of which were fastened to the center of the rear wall of the test chamber to ensure 
balanced measurement. Prior to positioning the test panels inside the test chamber, the pan at the bottom of the test 
chamber was filled with 2 cms of water and then all the ports and doors were closed and the test chamber was allowed 
to equilibrate overnight. After overnight equilibration, the relative humidity within the test chamber reached 100 percent 
By carefully opening and closing the various ports, the relative humidity within the chamber was then brought to the 
desired relative humidity. The door of the test chamber was opened briefly at 5 minute intervals to touch the wet paint 
films lightly with the tip of a clean finger. When the film was dry to a light touch, the panel was taken out of the test 
chamber and the dry-tc-no-pickup time was determined in accordance with ASTM #D711 by rolling a traffic paint drying 
wheel over the wet film. The end point for the dry-to-no-pickup time is defined as the point in time where no paint 
adheres to the rubber rings of the test wheel. As stated earlier, the dry-to-no-pickup time of less than 20 minutes was 
so considered acceptable. 

Storage Stability 

The traffic paint composition samples were tested for consistency in accordance with ASTM Standard Method #D 
562 by using Thomas Stormer® viscometer, Model VI.9730-G60. supplied by Paul N. Gardner Company. Inc Pom- 
pano Beach. Flonda. The traffic paint composition samples were then placed in sealed 1/4 liter containers and stored 
in a sealed circulation oven at 60° C for 10 days. The containers were then removed from the oven and allowed to 
cool to room temperature for 1 day. The containers were opened, mixed for 3 minutes on a mechanical mixer and 
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immediately tested again for consistency under the aforedescribed ASTM Method #D 562. The stored traffic paint 
composition was rated to have passed the storage stability test, if the traffic paint composition consistency as measured 
in Krebs units (KU), did not increase by more than 10 KUs from its measurement before it was stored in the oven. 



$ Example 1 



Preparation of Anlonlcalty Stabilized Latex Polymer 



To a 5-liter reactor containing 71 3 g of deionized water (Dl water) under a nitrogen atmosphere at 81 °C, 14 g of 
10 sodium lauryl sulfate (28 % active), 112 g of monomer mixture disclosed in Table 1 below, 6.8 g of sodium carbonate 
dissolved in 40 g of Dl water, and 5 g of sodium persuifate dissolved in 20 g of Dl water were added with stirring. The 
remainder of the Monomer Emulsion No. 1 and a solution of 2 g of sodium persuifate dissolved in 90 g of Dl water 
were gradually added to the reaction mixture in the reactor over a 3 hour period. At the end of the polymerization after 
cooling of to 60°C, 8.1 g of an aqueous solution of ferrous sulfate heptahydrate (0.15%), 1 .6 g of t-butylhydroperoxide 
is (70% active ingredient) in 1 8 g of Dl water, and 0.6 g of sodium sulfoxylate formaldehyde dihydrate in 36 g of Dl water 
were added. The reaction mixture was neutralized with ammonium hydroxide followed by the addition of 5.3 g of for- 
maldehyde solution (37% active). The final product had a solids content of 51.7 percent by weight based on the total 
weight, a Brookfield viscosity of 300 cps (spindle 2 at 60 rpm using a Brookfield Model LVTD Viscometer), particle size 
of 156 nm, and a pH of 9.8. 

20 

Table 1 





grams 


Dl water 


810 


sodium lauryl sulfate (28% active) 


14 


butyl acrylate . 


886.4 


methylmethacrylate 


1032.2 


methacrylic acid 


25.2 



Example 2 



35 



40 



45' 



Preparation of Dlmethylamlnoethylmethacrylate Homopolymer 

To a 2-liter reactor containing 590 g of Dl water under a nitrogen atmosphere at 75 C, 17.5 g of acetic acid 2 4 g 
of an aqueous solution of ferrous sulfate heptahydrate (0.1 5 %) diluted with 7.5 g of Dl water, and 2.1 g of an aqueous 
solution of the tetrasodium salt of ethylenediamine tetraacetic acid (1 %) diluted with 8 g of Dl water were added with 
stirnng. Thereafter. 200 g of dimethylaminoethylmethacrylate along with a feed containing 4.2 g of t-butylhydroperoxide 
0.3 g of acetic acid diluted with 25.5 g of Dl water and 2.5 g of sodium sulfoxylate formaldehyde dihydrate dissolved 
in 27.5 g of Dl water were added over a 2 hour period to the reaction mixture in the reactor while maintaining the 
reaction temperature at 75"C. Upon completion of monomer and catalyst feeds, a redox pair composed of 0 52 g of t- 
butylhydroperoxide and 0.14 g of sodium sulfoxylate formaldehyde dihydrate were added to the reaction mixture The 
final product had solids content of 29.8 percent by weight based on the total weight of the product, Brookfield viscosity 
of 40 cps (spindle 2 at 60 rpm on a Brookiield Model LVTD Viscometer), and a pH of 7.9. 

Example 3: 



Preparation of Dlmethylamlnoethylmethacrylate (90% VMethaerylle Acid (10%) Copolymer 

so , Toa 2 " liter reactor contai nin9 41 4 g of Dl water under a nitrogen atmosphere at 75»C. 1 5.6 g of acetic acid 2 4a 
of an aqueous solution of ferrous sulfate heptahydrate (0.15%) diluted with 6 g of Dl water, and 2.1 g of an aqueous 
solution of the tetrasodium salt of ethylenediamine tetraacetic acid (1%) diluted with 6 g of Dl water were added with 
stirring. A monomer mixture composed of 180 g of dimethylaminoethylmethacrylate and 20 g of methacrylic acid was 
added to the reactor over a two hour period, along with a feed of 4.2 g of t-butylhydroperoxide, 0.3 g of acetic acid 

s$ diluted with 25.5 g of Dl water and 2.5 g of sodium sulfoxylate formaldehyde dihydrate dissolved in 27 5 g of Dl water. 
The reaction temperature was held at 75"C. Upon completion of monomer and catalyst feeds, a redox pair composed 
of 0.52 g of t-butylhydroperoxide and 0.14 g of sodium sulfoxylate formaldehyde dihydrate was added to the reaction 
mixture. Concentrated ammonium hydroxide was added to raise the pH to 9.0. The final product had a solids content 
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of 29.8 percent by weight based on the total weight of the product and a Brookfield viscosity of 3200 cps (spindle 4 at 
60 rpm on a Brookfield Model LVTD Viscometer). 

Comparative Example 4 and Example 5: 

The preparation of Traffic Paint Compositions 

The polyfunctions amine polymer of Example 2 was added to the polymer binder of Example 1 to make the traffic 
paint composition of Comparative Example 4 and the polyfunctional amine polymer of Example 3 was added to the 
polymer binder of Example 1 to make the traffic paint composition of Example 5 which is the traffic paint composition 
of th& present invention. The following components, shown in Table 2 below, were also added in the order shown to 
produce respective pigmented traffic paint compositions (Comparative Example 4 and Example 5,): 

Table 2 

Amount Added (grams per 0.6 liter) 
Comparative Example 4 Example 5 



Latex Polymer 


267.0 


267.0 


of Example 1 






Water 


11.7 


16.3 


Ammonia 


4.2 


3.2 


Polyamine of: 






Example 2 


8.4 




Example 3 




5.8 


Dispersant 1 


2.6 


2.6 


Surfactant 2 


1.7 


1.7 


Defoamer 3 


1.3 


1.3 


White Pigment 4 


60.0 


60.0 


Extender 5 


456.4 


456.4 



The above components were mixed for 10 minutes to achieve a smooth dispersbn of the pigment and extender. 
The following components, shown in Table 3, below, were added in the order shown with continuous mixing: 



45 



SO 
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Table 3 

Amount Added (grains per 0.6 liter) 
Comparative Example 4 Example 5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Methanol 18.0 

Coalescing Agent 6 13.8 

Dfefoamer 3 2.0 

Water 6.3 



18.0 
13.8 
2.0 
103 



Unless suited otherwise/the following commercial components were used: 

1 Tamol* 901 Dispersant, an ammonium salt of an polyelectrolyte supplied by Rohm and Haas 
Company, Philadelphia, Pennsylvania 0 30 percent based on the solids. 

2 Surfynol* CT-136 Surfactant, an acetylenic surfactant supplied by Air Products and Chemicals, 
Inc., Allentown, Pennsylvania. 

3 Drew** L-493 Defoamer supplied by Drew Chemical Company, Boonton, New Jersey. 

4 Ti Pure* R-900 Titanium dioxide supplied by L I. duPont de Nemours & Company, Wilmington, 
Delaware. 

5 Omyacarb*5, Ground natural calcium carbonate, evaluated under ASTM D 1199, Type CQ Grade II 
having a number average particle size of 55 microns with maximum oil absorption No. of 10, 
supplied by Omya, Inc., Proctor, Vermont. 

6 Texanol® Ester alcohol supplied by Eastman Chemicals, Kingsport, Tennessee. 

Dry-to-No-Plckup Time and Storage Stability Evaluation 

The traffic paint composition of Comparative Example 4, Comparative Example 6 (Conventional waterborne traffic 
paint known as Dura-Line 2000™ traffic paint, which is supplied by Morton International Inc., Chicago, Illinois having 
more than 80 percent solids by weight and containing no amine functionality) and Example 5 were applied to a wet 
film thickness of approximately 320 microns on glass test panels and evaluated for dry-to-no-pickup times and for 
storage stability in accordance with the procedure described earlier. The test results are shown in Table 4 below: 

Table 4 



Paint Property 


Comparative Example 4 


Example 5 


Comparative Example 6 


Dry-to-No-Pickup Time (minutes) 


40 


10 


20 


Storage Stability 


pass 


pass 


fail 


KU before storage 


83 


88 


102 


KU after storage (10 days at 60°C) 


93 


88 


141 


ku means Krebs units. — 



It is seen from Table 4 that Example 5 containing the polyfunctions amine polymer copolymerized from amine and 
acid monomers has a dry-to-no-pickup time that is significantly less than that of Comparative Example 4 containing 
the polyamme homopolymer (no acid functionality) and comparative Example 6, which does not contain the pofyamine 
polymer. Comparative Example 4 met the requirement of the storage stability test and Example 5 significantly exceeded 
the storage stability test showing no deterioration. By contrast, Comparative Example 6 failed the storage stability test 
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40 



Thus, 'rem Table 4 it can be seen that applicants have made an unexpected discovery that the presence of an ac w 
unctcnalrty ,n the postanal amine polymer of the present traffic paint composition not X Zta 
the dry-to-no-pickup time but it also improves the storage stability. snmcamiy improves 



Claims 
1 



9e , 1 ^ aqU ^ US ^P 08 "' 0 " comprising a blend in an aqueous medium of an anionically sta- 
ged polymer binder havmg a Tg greater than 0»C, a polyfunctional amine polymer polymerized fromTSnomer 

££H STESi ° n , e ^ 31 ' eaSt ° ne 3mine m0n0mer - and « ««« <* volatile bTseTuS 
E state """P 03 "' 0 " to a point where essentially all of the polyfunctional amine polymer is in a non- 



2. 



The composition of claim 1 wherein said polyfunctional amine polymer is polymerized from a monomer mixture 
comprising 2 to 20 percent of an acid monomer. mixture 

3. The composition of claim 1 wherein said acid monomer is selected from the group consisting of monoethylenically 
unsa ura edcarboxyhc acfl. half-ester of ethylenically unsaturated dicarboxylic acid, hall-amide of ethylenS 
unsaturated dicarboxylic acid, monomethyl itaconate, monomethylfumarate, monobutyl fumarate. acrylamidoDro- 
pane suHonate. sodium vinyl sulfonate, 2 acrylamido-2-methylpropanesulfonic acid. 2-methacryloxyethyl phos- 
phate, phosphoethyl(meth)acrylate. and various mixtures thereof. 

4. The composition of claim 1 wherein said polyfunctional amine polymer is polymerized from a monomer mixture 
comprising 80 to 98 percent of an amine monomer. 

5. The composition of claim 1 wherein said amine monomer is selected from the group consisting of alkylaminoalkyl 
es er of a, p unsaturated carboxylic acids, alkylaminoalkyl amide of unsaturated acids, aminoalkyl vinyl ether or 
sulfide vinyl pyridine, N-acryloxyalkyl-oxazolidine. N-acrytoxyalkyltetrahydro-1,3-oxazine; and various mixtures 
thereof. 

6. A storage stable fast-cure aqueous traffic paint composition comprising a blend in an aqueous medium of 0 25 
weight percent to 10 weight percent based on blend solids of a polyfunctional amine polymer polymerized from a 
monomer mixture comprising at least one acid and at least one amine monomer, an anionically stabilized pofymer 
binder having a Tg greater than O'C, and an amount of volatile base sufficient to raise the pH of the composition 
to a point where essentially all of the polyfunctional amine polymer is in a non-tonic state. 

7. A method for reducing a dry-to-no-pickup time of a traffic marking on a road surface comprising; 

applying on said road surface a layer of an aqueous traffic paint composition comprising a blend in an aqueous 
medium of an anionically stabilized polymer binder having a Tg greater than 0°C, a polyfunctional amine 
polymer polymerized from a monomer mixture comprising at least one acid and at least one amine monomer, 
and an amount of volatile base sufficient to raise the pH of the composition to a point where essentially all of 
the polyfunctional amine polymer is in a non-ionic state; and 

evaporating said aqueous evaporable medium from said layer to form said wear resistant traffic markina on 
45 said road surface. 

8. The method of claim 7 further comprising dropping glass beads on said layer to make said traffic markinq reflective 
to light. 

so 9. The method of claim 7 further comprising contacting said layer with a coagulant. 

10. A traffic marking on a road surface prepared in accordance with the method of claim 7. 
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tially all of the polyf unctional amine polymer is in a non- 
ionic state. The traffic paint composition of the present 
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